Using lattice results for the Landau gauge gluon propagator at finite temperature, we investigate its interpretation as a massive type bosonic propagator. In particular, we estimate a gluon mass from Yukawa-like fits to the lattice data and study its temperature dependence.
Introduction
Lattice QCD not only is quite important to compare QCD with experiment, but also is ideal to test theories, approximations and models. Here we address pure gauge theory in the phase transition region.
At T = 0 pure gauge SU(3) QCD exhibits color screening and flux tubes [1, 2, 3] , while at large T Debye screening occurs [4] . At T = T c ∼ 270 MeV, there is evidence of a finite a gluon mass scale in the π and K multiplicities in heavy ions [5] .
Here we complement the outstanding study [6] of the gluon masses in SU(2) for 2T c < T < 15000T c . We study [7] the finite temperature range T < 2T c in pure gauge SU (3) .
The study of the gluon propagator and gluon mass require gauge fixing, and we resort to Landau gauge fining.
Gluon propagator with Landau gauge fixing at T=0
On the lattice, the Landau gauge fixing is applied to a configuration U µ (x) by maximizing the function,
where g(x) is a gauge transformation. The maximum leads to,
We apply a (Fourier accelerated) Steepest Descent method. We have tested this method both in CPU's and GPU's [8, 9] . We compute the D(p 2 ), shown in Fig. 1 , with pure gauge lattice simulations, utilizing the Wilson action for pure gluons, and the expectation value,
We utilize sufficiently large volumes V = L s 3 , since a larger volume implies we can reach smaller infrared (IR) momenta for the computation of D(p 2 ). We also use small lattice spacing, to reduce the O(a 2 ) corrections effects, relevant both in the IR and medium range momenta [10] . In the ultraviolet (UV), we find the propagator is massless and similar to the 1-loop predictions.
In the IR the propagator is compatible with a massive denominator and the simplest fit is a Yukawa [2] up to p ≈ 600 MeV
or a rational function with complex conjugate poles
Moreover we also apply a the more elaborate fit of a running gluon mass, [2] 
The running gluon mass is fitted with a parameter m 0 = 723(11) MeV and it works up to p = 4.1 GeV. This ansatz has a similar functional form to the decoupling solution of the Dyson-Schwinger equations, and to the prediction of the Refined-Zwanziger action [11] .
Gluon propagator at T > 0
At finite T , we project the Lorentz structure of the propagator D ab µν (q) with two independent form factors,
using transverse and longitudinal projectors in the Landau gauge [12, 13] , similar to magnetic and electric projectors respectively,
is simply introduced by reducing the extent of temporal direction L t << L s . Moreover all lattice data is renormalized fitting the momenta in the UV region to the 1-loop inspired propagator,
We set D(q 2 ) = Z R D lattice (q 2 ) where D(µ 2 ) = 1/µ 2 with µ =4GeV, in order to remove the lattice spacing effects. D T and D L are renormalised independently but we observe Z L and Z T differ by less than 2 % . We utilize the same large volume with L s ∼ 6.5 fm for all T . Our configurations were generated at the Milipeia and Centaurus clusters of Coimbra University (Chroma and PFFT libraries). 
Gluon mass at finite T
We plot the finite T inverse of the propagators in Fig. 3 . For IR momenta, they are again compatible with a massive denominator. Notice D The simplest ansatz for a massive propagator is,
The ersulting fit is shown in Fig. 4 Fig. 5 we show the fit of the mass m and of the factor Z. While Z peaks at the transition, the mass m is minimum but clearly finite.
Conclusion
We compute the gluon propagator in Landau gauge Lattice QCD at finite 0 < T < 2T c . The longitudinal component D L is peaked at T = T c . In the infrared, we fit D i with massive Yukawa ansatze, the fit to D L is more stable than the fit to D T . The fitted longitudinal gluon mass M L is compatible with confinement screening at T ∼ 0. M L is also consistent with debye screening at T >> 0, We observe M L is minimum at T ∼ T c , but finite [7] as suggested by multiplicites of π and k production in heavy ion collisions. 
